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IndiaAbstract Jatropha curcas is a flowering, deciduous and poisonous plant. It is commonly found
growing throughout the tropical & sub tropical regions of world particularly in India. Accidental
poisoning due to its fruits & seeds has been reported in remote and tribal areas, invariably among
children who often fail to recognize it. Sporadic cases often remain unreported, misdiagnosed or
neglected; usually it is mass calamities which came to attention.
Presented here is an unfortunate incident of mass poisoning, where some people (mostly children)
consumed jatropha fruits & seeds mistaking them for edible sunflower seeds. Victims were hospital-
ized, promptly managed and recuperated successfully.
 2016 The International Association of Law and Forensic Sciences (IALFS). Production and hosting by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
Jatropha is commonly known as ‘‘Physic nut” which is derived
from Greek words ἰasqό1 (iatros) meaning ‘‘physician” and s
qouή (trophe) meaning ‘‘nutrition”.1,2 Jatropha is an endoge-
nous plant to parts of Asia, South America and Africa. It
grows in tropical climates and is known by various names,
depending on the geographic locations like ‘saboo dum’ (Thai:
black soap), ‘the purging nut tree’ in Barbados, while in India
it is commonly known as Physic nut or Jungle Erandi.3 Thegenus jatropha belongs to Joannesieae tribe of Crotonoideae
in Euphorbiaceae family, it contains approximately 170 known
species & Jatropha crucas is one of them.1–3 In local language it
is called as Ratanjot, Bagranda, Jungle Arandi Ran, Arandi,
Mogali Arandi4,5 J. crucas is a poisonous, semi-evergreen
shrub reaching a height up to 6 m, It has greenish white,
smooth bark that becomes woody at the base. The flowers
are small, yellow colored and are mostly hidden by the leaves.
The fruits are ovoid, oblong and contain 3 lobes with seeds.1,2
It is commonly found growing in waste & arid tropical & sub-
tropical regions worldwide especially in countries like Egypt
and India.2,4 Human mortality has not been reported rather,
it has been used for common medical ailments by traditional
medical practitioners.6,7 At places it has been cultivated along
hedges for ornamental purposes.8 Recently its large scale culti-
vation is being encouraged as many studies show huge scope
for obtaining quality biodiesel from it,9,10 this adds to global//dx.doi.
Table 1a Clinical features and management of cases.
Age Gender Presenting
symptom
Initial
management
Final
management
N V A D
2.5 F + + + + Naso-gastric
aspiration;
gastric
lavage
Shifted to
pediatric ward
after 6 h of
successful
initial
management at
casualty.
Observed in
ward for
progress and
later discharged
satisfactorily
within 24 h
4 M + + + 
4 F + + + +
4 M + + + 
4 F + + + +
4 M + + + 
6 F + + + +
7 F + + + 
7 F + + + 
7 F + + + +
8 F + + + 
8 M + + + 
9 F + + + 
12 F + + + 
12 F + + + 
12 M +   
13 F + + +  Shifted to ward
after 6 h of
successful
initial
management at
casualty.
Observed in
ward for
progress and
later discharged
satisfactorily
within 24 h
13 F + + + 
13 F + + + 
14 M +   
23 F +  +  Naso-gastric
aspiration &
gastric
lavage
Discharged
after 6 h of
successful
management
25 F +  + 
35 F +    Nausea,
abdominal
cramps,
diarrhea,
lethargy
Total 23; M (Male), 6; F (Female), 17(74%); N, nausea; V, vom-
iting; A, abdominal pain; D, diarrhea; SD, sign of dehydration.
Table 1b Socio-demographic variables of cases.
No. of cases Percentage
Gender
Male 6 26
Female 17 74
Total 23 100
Age group
<3 year 1 4.4
3–6 6 26
6–12 9 39.2
12–18 4 17.4
>18 3 13
Total 23
2 A. Gupta et al.concern due to poisoning from it. Most of sporadic cases often
go undocumented as they remain misdiagnosed and neglected
because symptoms due to its poisoning are nonspecific and
mainly gastrointestinal which mimics bacterial/protozoa gas-
troenteritis which has been traditionally endemic in such
regions. Accidental poisoning is common in toddlers11,12 &
some times in poor ignorant people too, as presented here.
This study reports a mass poisoning incidence where the
victims presented with gastrointestinal and other symptoms.
The incidence occurred on 12th January 2014 in the Achnera
region of Agra, where mob of people were picking and con-
suming fallen edible sunflower seeds, some of them also con-
sumed scattered jatropha fruits & seeds owing to their
ignorance and close resemblance with sunflower seeds. They
were hospitalized and recovered with supportive and symp-Please cite this article in press as: Gupta A et al. Acute accidental mass poisoning by
org/10.1016/j.ejfs.2016.04.002tomatic treatment. Such report of acute jatropha intoxication
in urban India where adults are also affected is quite rare.
2. Case report
Out of 23 sufferers (age 2.5–35 years), 20 were minors & 3 were
adults. (Tables 1a and 1b – demographic & clinical details). All
victims were admitted in about 3 h of toxic ingestion in the
casualty department of S.N. Medical College, Agra (the ter-
tiary level government health care center) with chief complaint
of gastro-intestinal manifestations like nausea, vomiting,
abdominal cramps, diarrhea and later on lethargy. History
taking, examination & medico legal documentation were done
by the author (AG) only.
All victims presented similar history of consuming
unknown fruit & seeds along with edible sunflower seeds
20 min–1 h before the onset of symptoms. Some victims
brought seeds with them whose sample & picture were taken.
Based on history, presenting features and identification of
seeds the diagnosis of accidental poisoning due to J. crucas
was made. Each victim consumed 3–9 seeds on an average,
no correlation between the number of seeds consumed and
the severity of clinical manifestations was observed.
Out of 23 victims 17 (74%) were female & 6 (26%) were male
(Table 1b), all 3 adults were female (Table 1a). Children of age
group 6–12 years were affected most (39%) (Table 1b). Young-
est child was 2.5 years old and the oldest victimwas a 35 year old
female. Median age was 8 years while the majority of victims
were children of 4 years of age (see Tables 1a and 1b)
Victims were initially managed at the casualty department.
Nausea was present in all cases, followed by abdominal pain
(n= 20, 87%), followed by vomiting (n= 18, 78%) and diar-
rhea (n= 5, 22%) (Table 2). All adults were mildly symp-
tomatic. On examination, the vital signs were found within
normal limits in all except for 5 (22%) minors who showed
signs of mild dehydration. All 20 minors were subjected to
an immediate gastric lavage and symptomatic treatment
(Table 3). All 3 mildly symptomatic adults were given prelim-
inary treatment and discharged within 6 h, after satisfactory
recovery (Table 4). 16 of minors were shifted to the pediatric
ward (N.B.S-II) after successful preliminary management
and discharged in the next 24 h after monitoring and good pro-
gression (Table 5). They have been followed up at hospital
after 48 h for any delayed effects.Jatropha curcas in Agra, North India, Egypt J Forensic Sci (2016), http://dx.doi.
Table 2 Clinical profile of cases.
A. signs and symptoms No of cases Percentage
Nausea 23 100
Abdominal pain 20 87
Vomiting 18 78.3
Diarrhea 5 21.7
Signs of moderate dehydration 5 21.7
Table 3 Management of minors (20 patients).
Treatment given No of cases Percentage of minor
Gastric lavage 20 100
ORS 20 100
IV Fluids 5 25
Anti emetic 20 100
Table 4 Management of elders (3 patients).
Treatment given No of cases Percentage of elderly
Gastric lavage 3 100
ORS 3 100
IV Fluids 0 0
Anti emetic 3 100
Table 5 Duration of hospital confinement.
No of
cases
Percentage
Only presented in emergency dept. (not
admitted)
3 13
Less than 24 h 23 100
More than 24 h 0 0
Total 23
Childhood Poisoning in India 3After interviewing victims, their relatives/guardians and
collection of seeds and other materials from the victims
(Fig.1), the scenario of poisoning became clear. Minors (chil-
dren <18 years of age) & ignorant poor people blindly fol-
lowed a mob which was picking scattered sunflower seeds,
victims in ignorance and under kneejerk reflex of mob picked
seeds & fruits of J. crucas and ate them out of curiosity.
Acute accidental pediatrics poisoning by jatropha seeds in
tribal areas is not uncommon, but such an incident in an urban
area with involvement of adults is quite shocking and surpris-
ing. Victims were quite fortunate to have a quick assess of a
tertiary health care centre in their close vicinity so that they
could be timely managed.Please cite this article in press as: Gupta A et al. Acute accidental mass poisoning by
org/10.1016/j.ejfs.2016.04.0023. Discussion
The objective of this article is to shed light on the severity,
magnitude of incidence, clinical profile, & importance of iden-
tification of toxic plants and their products (seeds, fruits etc).
Oil from jatropha has traditionally been used in treating many
medical problems like eczema, indolent ulcers, herpes, chronic
rheumatic pain and as laxative, purgative and styptic.6 Latex
obtained from plant has been found to have haemostatic prop-
erty, potential broad spectrum antimicrobial activity of Jat-
ropha curcas has also been found.7 However crude oil on
external application causes irritation and on ingestion can
cause severe diarrhea.6,7 Recently large scale commercial culti-
vation of jatropha has been projected as oil from its seeds can
be efficiently used for biodiesel and its easily cultivable on
waste land requiring less resource.9,10
The poisonous property of the plant is due to various chem-
icals. The latex inside the seeds contains a proteolytic enzyme,
curcin, and an octapeptide, curcacycline A, which have shown
anticomplementary activity in vitro. Seed oil contains cur-
canoleic acid or Jatrophin (ricin like toxalbumin capable of
causing hepatotoxicity in humans) and Phorbol and cyanic
acid.3,13 Though, these toxins are found in whole shrub seeds
having their highest concentration. The toxalbumins inhibit
protein synthesis14 and primarily presents with gastroenteritis
as seen in this incidence. The spectrum of symptoms including
burning sensation in the throat, abdominal pain, nausea, vom-
iting, diarrhea and features of dehydration like; lethargy,
drowsiness and shock have also been reported in some studies.
Some other studies have listed additional complaints of muscle
twitching, salivation, etc. Toxic dose is highly variable, at
times, consumption of as few as 3 seeds has produced toxic
symptoms while in others, as many as 50 seeds produced rela-
tively mild symptoms. It is has been commonly believed that
roasting detoxifies the seeds, yet ill effects have been found
after consuming roasted seeds. Fatalities have not been
reported so far.
Jatropha toxicity is not uncommon but it is usually
restricted to the pediatric population. Kulkarni et al. described
mass poisoning among 20 children.15 Historically Bombay
Chemical Report of year 1927 reported a case where three chil-
dren had consumed J. curcas seeds; in 1940 a case report of
mass poisoning occurring in five children was documented.
Pohonwala and Ghai mentioned 200 cases during the period
1952–1958 in Indore, in most of the cases victims were dis-
charged within 24–48 h after supportive therapy.
It is interesting and at the same time surprising that a com-
mon poison found in this part does not find enough coverage
in medical toxicology books. As large scale commercial planta-
tions of jatropha shrubs have been projected for production of
bio-fuel9,10 there is likelihood of an increase in the incidence of
accidental poisoning in future. There is an urgent need for cre-
ating public awareness about identification of poisonous
plants, and preliminary home based emergency care in case
of accidental consumption, encouraging more Vigilance of
young children along with providing information & first aid
resources to guardians and parents.16
Latest updated toxicological information should be made
available to physicians, especially those practicing in rural
areas, The practitioners should be aware of this common toxin
amidst them. Emergency department based home safetyJatropha curcas in Agra, North India, Egypt J Forensic Sci (2016), http://dx.doi.
Figure 1 Seeds and other material collected from the victims.
4 A. Gupta et al.intervention on caregivers’ behaviors and practices related to
home safety should be acquired.16
Koltin et al.17 reported that miosis is also a presenting sign
of jatropha intoxication. The combination of vomiting, diar-
rhea and miosis typically resembles organophosphate poison-
ing, which is the commonest poisoning in India particularly
in rural agricultural areas where the possibility of jatropha poi-
soning is also very high. This fact warrants the consideration
of jatropha ingestion in the differential diagnosis of
organophosphate ingestion. In our study miosis was not docu-
mented in any child; suggesting that miosis is not a consistent
feature of acute jatropha poisoning. It seems that the effect of
J. curcas seed poisoning in adults and pediatrics age group is
the same.
Human mortality is not reported so far though lethal effects
have been demonstrated in animals18 (mice, rat. chicken sheep
and goats). Post-mortem studies in these cases showed wide-
spread hemorrhages involving the colon, lungs, kidney, spleen
and heart as well as infarction of the liver, catarrhal or hemor-
rhagic enteritis and excessive fluid in serous cavities.18
Treatment of acute jatropha poisoning is essentially symp-
tomatic and supportive. In all cases; early emesis/gastric lavage
should be performed followed by activated charcoal and a
cathartic to hasten elimination. Because of its potential for sys-
tematic toxicity, gastric lavage has been recommended in
recent ingestion (within one hour) and activated charcoal be
given for all cases where time of ingestion is <4 h. It must
be noted that many patients, already having nausea and vom-
iting may not be able to tolerate activated charcoal.3 There is
no specific antidote for it. Specific therapy may be indicated
for hemorrhagic gastrointestinal damage, skeletal muscle and
gastrointestinal spasm, excessive salivary secretions and
hemoglobinuria. After substantial exposures a minimum
observation period of up to 8 h is advised. IV fluids and elec-
trolytes should be given to restore and maintain fluid and elec-
trolyte balance. Monitor renal function and alkalinize urine to
minimize effects of hemoglobinuria. Treat hemorrhagic gastro-Please cite this article in press as: Gupta A et al. Acute accidental mass poisoning by
org/10.1016/j.ejfs.2016.04.002intestinal damage as for peptic ulceration. Observe for signs of
CNS depression and initiate assisted ventilation if necessary.
Our all patients were treated symptomatically with rehydra-
tion salts and intravenous fluids and showed quick recovery.
Studies demonstrated that the first symptom corrected was
vomiting followed by abdominal pain and lastly loose motions
without any complication. It is stated that ingestion of only
one to two seeds causes toxic symptoms of short duration
without any lethal complications. It may be because emesis
expels the seeds immediately outside the body preventing fur-
ther absorption of toxic chemicals.5
Favorable patient outcomes have been seen, both in our
case series and in the reported literature. No permanent sequel
or major morbidity was reported.
In India; Acute accidental pediatric poisoning is a signifi-
cant problem particularly in toddlers owing to the several fac-
tors remarkably, lack of parental supervision and their newly
acquired independent mobility, their instinctive inquisitiveness
for exploring the surroundings with their mouth, eyes, and fin-
gers and an innate inability to differentiate the harmless from
the harmful substances. Further, children’s inability to com-
municate properly adds to misdiagnosis. The fact that the chil-
dren concerned in the present study; are older, school-aged
children, suggests the intoxication is a result of curiosity and
exploration rather than excessive hand-to-mouth activity nor-
mally observed with poisoning in younger children.3
Overall, acute Kerosene poisoning is the commonest acci-
dental intoxication among Indian children. But in some
regions like; Bilaspur district of Chhattisgarh, acute jatropha
poisoning has become the most common cause of pediatrics
poisoning almost certainly due to its mass cultivation for bio-
diesel production and its huge plantation along roadsides.3 It
has been reported that jatropha toxicity has become more
common among children due to the close proximity between
cultivation and residential areas. Massive cultivation of
jatropha will further leads to accidental toxicities from other
regions also. Though most children developed mildJatropha curcas in Agra, North India, Egypt J Forensic Sci (2016), http://dx.doi.
Childhood Poisoning in India 5gastrointestinal symptoms but life threatening hypovolemic
shock can also occur.
Although J. curcas ingestion is not associated with fatal
outcomes, school children, especially in rural areas, should
be warned of the plant’s toxic potential to discourage experi-
mentation by tasting.3
As the lack of general awareness is the root cause, the main
objective of this article is to make the practitioners and general
population aware of the potential dangers of jatropha seeds so
as to minimize such toxic crisis and financial burden on the
community health services.
Simultaneously school children, especially in rural areas,
must be taught in schools to avoid experimentation with unfa-
miliar plant, substances and household chemicals.
Incidentally, as already mentioned, all the jatropha poison-
ing victims reported have been in the pediatric age group.1–4 In
general, accidental pediatric poisoning must be recognized as a
global public health problem with significant opportunities for
prevention. Effective prevention of accidental pediatric poi-
soning requires programs and policies that address known risk
factors. Local data collection or surveillance is required to
identify specific risk factors associated with accidental pedi-
atric poisoning in a particular region.19
Parental awareness, children education and their intensified
supervision are key measures of prevention for unintentional
poisoning. For young females, earlier health educational pro-
grams should be employed in their secondary school regarding
poisoning hazards, their prevention and prompt action to min-
imize the damage. Later on these measures should be included
as part of health educational programs during pregnancy and
continual health educational program for employed mothers
on routes, types and appropriate storage of poisons at homes.
Finally, it is interesting and shocking to see the height of
unawareness, when not only the elders from urban locality
consumed toxic seeds, they also let their beloved children eat
them, just due to lack of understanding.
As a large scale jatropha plantation is being encouraged in
developing countries, there is a fare chance of repetition of
such disasters in coming years. Though, there are no deaths
reported from human cases, it was found to be lethal in animal
studies and therefore, we should not take this poison as benign
and should not underestimate it.
There is an urgent need to take preventive measures right
now. Also more toxicological information should be available
to physicians, especially those practicing in rural areas so that
precious lives may be saved.
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